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PATIENT-RATED OSTEOARTHRITIS SEVERITY IN AN EMPLOYED
POPULATION: COMPARISON OF IMPACT WITH NON-OSTEOARTHRITIS
WORKERS USING DATA FROM THE NATIONAL HEALTH AND
WELLNESS SURVEY
M. DiBonaventura1, S. Gupta1, M. McDonald2, A. Sadosky2, D. Pettitt2,
S. Silverman3. 1Kantar Hlth., New York, NY, USA; 2Pﬁzer, Inc., New York,
NY, USA; 3Cedars-Sinai/UCLA, Los Angeles, CA, USA
Purpose: There is increasing recognition that osteoarthritis (OA) affects
participants in the workforce, but there are only limited data on the
contribution of disease severity to the OA burden in an employed
population. This study evaluated the relationship between patient-
rated OA severity and quality of life, healthcare resource utilization,
productivity, and costs among workers relative to workers without OA.
Methods: Data were analyzed from the 2009 National Health and
Wellness Survey. Univariate and multivariable analyses characterized
employed individuals (full-time, part-time, or self-employed) ≥20 years
of age who were diagnosed with OA and self-rated their OA severity
as mild, moderate, and severe relative to employed individuals
not experiencing OA. Assessments included work productivity (Work
Productivity and Activity Impairment questionnaire [WPAI]); quality of
life (SF-12v2 Health Survey and SF-6D health index); and healthcare
utilization (type and number of resources within the past 6 months).
Direct and indirect costs were also estimated.
Results: 4,876 workers reported being diagnosed with OA (45.0% mild,
45.9% moderate, and 9.1% severe) and 34,896 workers served as the no-
OA comparator cohort. Weighted univariate analysis of demographic
characteristics showed a greater proportion of females in the OA
cohort (53.9% vs 45.6%; P < 0.0001) and higher proportions of OA
individuals in the 40 to 64 year and ≥65 year age ranges (P < 0.0001).
As OA severity increased, workers reported more frequent pain, poorer
quality of life, greater use of speciﬁc healthcare resources (emergency
room and hospitalizations) and reduced productivity, primarily due to
presenteeism. All outcomes indicated a signiﬁcantly greater burden
among workers with OA relative to those without OA (P< 0.0001), and
the disparity between workers with OA and without OA increased at
greater levels of OA severity. Estimated total annual costs per worker
were $9,801 for mild OA, $14,761 for moderate OA, and $22,111 for
severe OA compared with $7,901 for workers without OA (P < 0.0001).
Costs were driven by indirect costs resulting from lost productivity,
accounting for 70% to 74% of total costs, even among workers without
OA.
Conclusions: OA conveys a substantial burden on workers relative to
workers without OA, and this burden increases as self-rated OA severity
increases.
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THE EFFECT OF KNEE BRACES ON QUADRICEPS STRENGTH AND
INHIBITION IN SUBJECTS WITH PATELLOFEMORAL OSTEOARTHRITIS
(PFOA)
M.J. Callaghan, M. Parkes, L.M. Forsythe, L.E. Heathers, D.T. Felson. Univ.
of Manchester, Manchester, United Kingdom
Purpose: Patellar bracing has been adopted for the treatment of non
arthritic patellofemoral pain but has been not been used as readily for
patellofemoral osteoarthritis (PFOA).
One reason for this reluctance may be the perception among
clinicians that prolonged knee or patellar bracing produces quadriceps
weakness.There is little, if any, evidence to support a detrimental effect
on the quadriceps muscle of patellar braces in PFOA.
Therefore, we sought to investigate the immediate and short term
(12 weeks) use of a patellofemoral brace on quadriceps maximum
voluntary contraction (MVC) and arthrogenous muscle inhibition (AMI)
of the quadriceps in patients with PFOA.
Methods: Subjects between ages 40 and 70 with knee pain on stair
climbing, kneeling, prolonged sitting or squatting were included if they
had a K-L score grade 2 or 3 in the PFJ and this was greater than K-L
score for the tibiofemoral compartments. In addition, subjects had to
have lateral or medial patellar facet tenderness or a positive patellar
compression test. Pain was present daily for the at least 3 months with
a score of 4 on a 0–10 cm VAS for a nominated activity.
34 subjects met these criteria (mean age 56.9 years (SD 6.5);
20 females).
AMI data were collected using the twitch interpolation technique. The
maximal single peak torque value with a 1Hz twitch interpolation and
also the activation deﬁcit (AD) levels at 100% MVC were calculated as a
percentage ﬁgure from the ratio: AD = Interpolated twitch torque/Resting
twitch torque (ITT/RTT)×100.
MVC was measured on a dynamometer (Isocom, Isokinetic Technology,
Bingham Industrial Estate, Nottingham, UK). Each subject performed the
task with 90° hip and knee ﬂexion. The knee joint articulation axis was
aligned to the dynamometer mechanic arm lever axis. The length of the
dynamometer arm was adapted according to the length of the leg of the
patient. Standardised verbal encouragement was given during the test
performance.
Treatment: Subjects were given a Bioskin Patellar Tracking Q Brace (Ossur
UK, Manchester, England) as part of a crossover study (brace/no brace) to
look at the effect of bracing on PFOA, which was worn for at least 5 hours
daily for 12 weeks. The order of brace wearing was randomised.
Statistical Analysis: Three separate analyses were performed: Part A
compared brace wearers (n = 17) to non-wearers (n = 17) in terms of
changes in MVC and AMI at six week follow up. Part B examined the
immediate change in MVC and AMI at week 6 of treatment when a
brace was applied in all 34 participants. Finally, part C established
whether MVC and AMI changed at 12 weeks of brace wearing, compared
to baseline. In all analyses, statistics were tested through comparison
of 95% conﬁdence intervals constructed around the median value and
differences were tested using a Wilcoxon Rank Sum test
Results:
Part A: At 6 week follow up, the MVC for brace wearers (median change
= 4.70Nm, IQR −6.30 to 18.6) was not signiﬁcantly different from the
non-wearers (median change = 5.70Nm, IQR −3.30 to 23.60) (z = 0.52,
p = 0.61). However, the AMI at week 6 did differ signiﬁcantly between
groups (z = 1.98, p = 0.048). In the brace wearers group, median
difference in AMI was improved slightly from baseline (−3.94pp (IQR
−7.63to 4.48), compared to 1.75pp (IQR −4.96 to 22.39) in the non-
wearers group.
Part B: MVC was signiﬁcantly higher when a brace was worn during
testing (median difference in torque between brace on and brace off
= 7.5Nm (95% CI 1.00 to 13.76). AMI was not signiﬁcantly different
(median difference in AMI between brace on and brace off = −4.15pp,
95% CI −6.72 to 1.02).
Part C: After 12 weeks of brace wearing, neither MVC (median change
from baseline 3.45Nm, 95% CI −7.51 to 13.6) nor AMI (median change
from baseline −4.37pp, 95% CI −14.47 to 1.26) changed signiﬁcantly
compared to baseline at week 12.
Conclusion:We conclude that in contrast to popular perceptions, patellar
bracing does not notably decrease quadriceps function after 12 weeks
of treatment. In addition, patellar bracing has the instantaneous effect
of signiﬁcantly improving quadriceps MVC. Brace use should not be
discouraged because of concerns about deleterious effects on quadriceps
strength and muscle inhibition.
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IDENTIFICATION OF CLINICAL PHENOTYPES IN KNEE
OSTEOARTHRITIS: DATA FROM THE OSTEOARTHRITIS INITIATIVE
J. Knoop1, M. van der Leeden2, C. Thorstensson3, L. Roorda1, W.F. Lems2,
D. Knol2, M. Steultjens4, J. Dekker2. 1Reade (Rheumatology and
Rehabilitation), Amsterdam, Netherlands; 2VU Univ. Med. Ctr., Amsterdam,
Netherlands; 3Spenshult Hosp., Halmstead, Sweden; 4Glasgow Caledonian
Univ., Glasgow, United Kingdom
Purpose: It has been hypothesized that the heterogeneous population of
knee OA patients actually consists of different subgroups or phenotypes.
This study aimed 1) to identify phenotypes of knee OA patients based
on similarities on clinically relevant patient characteristics, and 2) to
compare clinical outcomes of these phenotypes.
Methods: Data from 841 knee OA patients of the Osteoarthritis Initiative
were used. A cluster analysis was performed, in which phenotypes
were identiﬁed based on similarities on four clinically relevant patient
characteristics: severity of radiographic OA, muscle strength, body mass
index and depression. Univariable and multivariable regression analyses
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were used to compare these phenotypes on clinical outcomes (i.e. pain
and activity limitations), taking into account possible confounders.
Results: Five phenotypes of knee OA patients were identiﬁed: ‘strong
muscle phenotype’, ‘non-obese and weak muscle phenotype’, ‘obese and
weak muscle phenotype’, ‘depressive phenotype’ and ‘risk factor neutral
phenotype’. The ‘depressive phenotype’ showed highest pain levels, while
both the ‘depressive phenotype’ and ‘obese and weak muscle phenotype’
showed relatively severe activity limitations.
Conclusions: Five phenotypes based on clinically relevant patient
characteristics can be identiﬁed in the heterogeneous population of knee
OA patients. These phenotypes were dissimilar on clinical outcomes.
Interventions may need to be tailored to these phenotypes.
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INFLUENCE OF DETERMINANTS ON THE DEVELOPMENT OF
OSTEOARTHRITIS IN PATIENTS WITH AN ANTERIOR CRUCIATE
LIGAMENT INJURY: A SYSTEMATIC REVIEW
B.L. van Meer, D.E. Meuffels, J.A. Verhaar, S.M. Bierma-Zeinstra,
M. Reijman. Erasmus MC, Univ. Med. Ctr., Rotterdam, Netherlands
Purpose: Previous studies showed that an anterior cruciate ligament
(ACL) injury is an important risk factor for the development of
osteoarthritis (OA). Not all patients with an ACL injury will develop
OA at the long-term. To identify patients with an ACL injury with
an increased risk for the development of OA, knowledge concerning
potential determinants is necessary. Therefore we conducted a systematic
review to identify these determinants.
The aim of this study was to summarize the evidence of determinants
inﬂuencing the risk of OA in patients with an ACL injury.
Methods: The Medline, Embase, Web of Science and Cinahl medical
literature databases were searched up to April 2011. Search terms
included anterior cruciate ligament, synonyms for injury, etiology,
causality, determinant, variable and synonyms for osteoarthritis. Two
reviewers (BvM, MR) independently selected the studies. Studies
evaluating the inﬂuence of determinants on the development of OA
in patients with an ACL injury were included. Two reviewers (BvM,
MR) extracted the data and two reviewers (DM, SBZ) independently
conducted the quality assessment.
Results: Twenty-six out of 612 studies met the inclusion criteria and
were included in this systematic review. The included studies had the
following designs: randomized controlled trial (n = 1), prospective follow-
up study (n =5), retrospective study (n =18) and cross-sectional study
(n =2). The numbers of patients available for follow-up measurement
in the studies ranged from 23 to 564. Patients in the included studies
received different treatment strategies for their ACL injury. In 17 studies
all patients had a reconstructed ACL, in 4 studies the population consisted
of both patients with an ACL reconstruction and patients treated
conservatively and in 5 studies all patients were treated conservatively.
In 24 studies the OA outcome was determined with radiographs, in the
other two studies MRI assessment or arthroscopic ﬁndings were used as
grading system for OA outcome. The mean follow-up time in the studies
ranged from 4 to 18 years. Because of heterogeneity of the included
studies (OA outcome and determinant assessment) we decided not to
pool the data.
Table 1 shows an overview of determinants of OA in ACL-injured patients.
We divided the included studies in two groups: A. prospective studies
with minimally 80 patients and B. all other study designs or prospective
studies with less than 80 patients. Age, meniscus (injury, resection and
amount of resection), chondral injury and type of sport post-injury
had a signiﬁcant relationship with the development of OA in more
than 60% of the studies which evaluated these determinants. No study
(out of 9) showed a signiﬁcant relationship between joint stability and
development of OA. In the majority of these studies evaluating joint
stability (7 out of 9), the population consisted of patients with an ACL
reconstruction, in 2 studies patients were treated conservatively. Medial
collateral ligament injury, limb axis and an isolated ACL injury versus
combined injury were each evaluated in one study and showed no
signiﬁcant relationship with OA.
Conclusions: The risk of OA in patients with an ACL injury is increased
in case of a combined meniscal or chondral injury and when patients
had a high activity level after ACL injury.
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SERUM GLUCOSE IS ASSOCIATED WITH NEGATIVE EFFECTS ON KNEE
STRUCTURE IN CLINICALLY HEALTHY ASYMPTOMATIC WOMEN
M. Davies-Tuck1, Y. Wang1, A. Wluka1, P. Berry1, G. Giles2, D. English2,
F. Cicuttini1. 1Monash Univ., Melbourne, Australia; 2The Cancer Council of
Victoria, Melbourne, Australia
Purpose: There is evidence to suggest that elevated glucose
concentration and clinical diabetes are associated with osteoarthritis
(OA). However whether this is a consequences of factors associated
with symptomatic OA including obesity, reduced physical activity or
medications is not known. To address this, we performed a longitudinal
study to explore the relationship between serum glucose concentration
and knee structure in a community-based asymptomatic population.
Methods: 185 subjects from the Melbourne Collaborative Cohort Study
(MCCS) who had fasting glucose was available at baseline (1990) and who
had undergone MRI of their dominant leg in 2003/4 and approximately
2 yrs later were recruited. No participant had diabetes at baseline. BMI
was measured in 1990 and 2003. Cartilage volume and BMLs were
determined from MRI using validated methods.
Results: At baseline, all subjects had serum glucose levels below diabetic
range (<7mmo). Three participants (2 women and 1 man) had physician
diagnosed diabetes by second MRI 2006/7 and were excluded as fasting
serum glucose is likely to vary in response to treatment. For women,
baseline serum glucose concentration was negatively associated with
total tibial cartilage volume (b −297.4ml, 95% CI −576.9, −17.9; p = 0.04),
independent of age and change in BMI. In contrast for men, a trend
for a positive relationship was observed (b 456.6ml, 95% CI −18.6, 931.1;
p = 0.06). This sex difference was signiﬁcant (p = 0.006 for interaction).
Baseline serum glucose concentration was associated with increased
annual loss of cartilage volume in women (b 49.1ml, 95%CI 10.4, 87.9;
p = 0.01) but not men (b 2.67, 95%CI −73.4, 78.8; p = 0.94). In women,
increased glucose concentration was also associated with the incidence
of BMLs over 2 years in knees free of BMLs (2003/4) (Odds Ratio 5.75,
95%CI 1.06–31.2; p = 0.04).
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OCCURRING PATTERNS OF OSTEOARTHRITIS ON THE ARTICULAR
SURFACE OF THE MANDIBULAR CONDYLES
M-J. Lim, J-W. Chung, H-S. Kho, Y-K. Kim, J-Y. Lee. Sch. of Dentistry &
Dental Res. Inst., Seoul Natl. Univ., Seoul, Korea, Republic of
Purpose: The aim of this study was to evaluate occurring patterns of
osteoarthritic (OA) changes on the surfaces of the mandibular condyles
and its relationship with clinical signs and symptoms in the patients
with OA of the temporomandibular joint (TMJ).
Methods: The computed tomographic (CT) images and clinical records
of 466 patients (86 males and 380 females whose mean ages were
30.5±15.6 and 33.6±16.1 years, respectively) who had been diagnosed by
historical, clinical, and CT examination with TMJ OA without any systemic
disease possibly related to joint diseases such as rheumatoid arthritis
were retrospectively reviewed. To determine the occuring patterns
of OA changes, the condylar surface was divided into three sections
in the antero-posterior direction between the apex of the articular
eminence and the squamotympanic ﬁssure on the corrected sagittal
views and three sections again in the medio-lateral direction between the
